Endocrinological aspects of proteinuria and podocytopathy in diabetes: role of the aldosterone/mineralocorticoid receptor system.
Aldosterone has emerged as a deleterious hormone in the kidney, for example as a potent inducer of proteinuria. We identified the podocyte, the final filtration barrier in the glomerulus, as a novel target of aldosterone. Activation of the mineralocorticoid receptor (MR) in the podocyte disrupts the filtration barrier and induces proteinuria. Recent clinical and experimental studies have shown the efficacy of MR antagonism in reducing albuminuria in patients or rodent models of type 1 and type 2 diabetes. We assessed the pathogenic role of aldosterone in SHR/NDmcr-cp, a rat model of type 2 diabetes/metabolic syndrome. Podocyte injury and proteinuria were early manifestations of nephropathy in this model, and were exacerbated by high-salt feeding. Inappropriate activation of the aldosterone/MR system, possibly via adipocyte-derived aldosterone releasing factors, underlay the renal damage. Furthermore, we identified Rac1, a Rho family small GTPase, as a novel ligand-independent activator of MR. This alternative pathway of MR activation, indeed, contributed to podocyte injury in proteinuric kidney disease. In conclusion, MR can be activated by several different pathways, both aldosterone-dependently and -independently, leading to podocyte impairment and progression of proteinuric kidney disease. MR antagonists are promising anti-proteinuric drugs in diabetes, although hyperkalemia is a concern.